1

'

( Third Reprint FEBRUARY

1 ggo )

(MRiz

( Reaffirmed 2001 )

!p1

; `.

Indian

Standard

SPECIFICATION FOR DRILL CHUCKS ( First Revision )
\\

,

. Scope - Sizes; mo>hting details and accuracy requirements for drill chucks for use in machine tools Ind portable power tools.

.l This standard does not cover the types of chucks fitted to carpenters' and blacksmiths' tool chucks. !. Womenclature and
MOUNTING HOLE If SLEEVE

DRILL CHUCK Nil
,RING GEAR

.PILOT HOLE &$_

F

-----JAW

!.l Chuck Body - Part of.,a drill chuck which encloses the operating mechanism and also carries the
BWS. Part of a drill chuck which fits over the body. !,2 Sleeve actuapes theJaws ihrqugh a nut. b, the sl ,J-- V&J It may have bevel teeth cut on one rim; ii

C.$ Ring GearA ring of bevel teeth which engage with the pinion on the drill chuck key. It may havl internal taper threads which actuate the jaw along the jaw slots or a'long the guides in the body of the drill chucks, in which case it combines the functions of ring gear and drill chuck nuts. It has interna 2.4 Dril Chuck Nut - Part of a drill chuck which is between the body and the sleeve. taper threads which actuate the jaw along the jaw slots or along the guides in the body of the dril I chucks. 2s kws - Members, three in number, formed to fit the jaw slots or guides in the drill chuck body tr drip the drill or other cutting tools. tf6ete; S/o& or Guides . Slots in the body of th6 d;ill chuck alopg which the jaws are guided bymean

2.7 Pilot Holes - Holes in tha body of the drill chuck, usually three in number, which receive the pilo or the extended part of the pinion on the drill chuck key. 2.8 Mounting Hole - Taper hole at the dack of the body of the drill chuck for an arbor or spindle fo mounting on the machine. 2.9 B&k Registering Face - Face against which the face of the arbor makes contact when tha chuck E mounted on the machine spindle.
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IS i2243 - 1971
3. Types
Type L-Guided Type H3-jaw light duty chuck,

Guided 3-jaw industrial or heavy duty chuck,.and

r

Type S-

Guided 3-jaw indqstrial self-tightening ( keyless) chuck.

3.1 Guided Waw Light Duty Chucks, Type f (see Fig. 1 ) - In this type of chuck, the 3 jaws which grip the shank of a drill operate in guides in the chuck body. The chuck is tightened and untightened by means of a geared key and, though suitable for any light duty application, b ,mainly used with light duty portable power tools.

-
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EQUlSPACED GUIDED JAWS ,

y

3 EQUISPACED HOLES FOR KEY PILOT

GEARED

FIG. 1

A TYPICAL

GUIDED

3-JAW

LIGHT

DUTY

CHUCK

3.2 GuMec( J-Jaw industrial or Heavy Quty Chocka Type H ( see Fig. 2 ) - In this type of chuck also, the 3 jaws which grip,ths shank of a drill operate in guides in the chuck body and the chuck is tightened and untightened by means of a geared key. It is capable of transmitting higher torque loads than the light duty chuck and is suitable for use with machine tools and medium duty and heavy duty portable power tools. I
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2

A TYPICAL

GUIDED

S-JAW INDUSTRIAL OR HEAVY DUTY CHUCK 2

IS:22430
3.3 Guided &Jaw industriai Self-Tightening ( Keyiess ) Chucks, Type S ( see Fig. 3 ) -

I971

In this type of chuck also, the 3 jaws which grip'the shank of a drill operate in guides in the chuck body. The chuck after hand-tightenin operates without any auxiliary tightening mechanism. As the chuck is designed to self-tighten under increased dritting torque, a gripping Collar is usually fitted to assist untightening.

GRIPPING SLEEVE TO FACILITATE HAND OPERATION UIDEO JAWS

GRIPPING COLLAR TO PREVENT SPINDLE TURNING WHEN HAND-TIGHTENING ANOt UNTIGHTENING

FIG. 3

A TYPICAL GUIDED &JAW

INDUSTRIAL

w-Tl6HTENING

(KEYLESS) CHUCK

4. Dimensions

4.1 Overall Dimensions of Gear Type Chucks

All dimensions in millimetres.

Range of Holding C8pacity D Max

-

Legttkof
When Jaw is Closed I Max

1

Length of Chuck When Jaw !* Ypen M:x

ff9
I

-Type

L
o-4 o-55

Type H -.
O-4 0-8'5 t-=0 Z-13 3-18 5-20
30'0 .
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:x :t
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. if*:

41 z
59

78'0 89'0 97.0 105.0
-

;:
82

:huck c

Note - * Capacity 0 ' means that the chuck will firmly grip a 0'7 mm drill except that a O-4 mm will firmly grip a 0% mm drill.
I

4.1.1 The number of teeth on the ring gear shall be 26 to 36 and that on the key pinion shall be 10 to 12 depending on the size of the drill chuck. All other design details of the ring gear and key pinion are left to the manufacturers ( see also 7 ). For the sake of information, the overall dimensions of the
drill chuck key are given in Appendix A. 3

4.2 Overall Dimensions

of Guided 3-&w

Industrial

Self-Tightening

( Keyless

) Chucks

All dimensions in mfllfmatres.

Jaw Is Open
/AX

ckFk!n

! o-4 d 1: :: :x O-10

30'0 %) 43'0 50'0 58.5

1

0'8-13 3-18

-.._-. ___. _
I

Note - ' Capacity 0 ' means that the chuck will firmly grip a 0'7 mm drill except that a ' O-4 mm chuck will firmly grip a 0.35 mm drill.

4.3

Dimensions of Mounting Hole of Chucks Note - Dimensions of spindle ends to receive the chucks are given in Appendix B for information.

43.1 Short Morse taper

bores

in chucks

All dimensions In millimetres.

D'yci;;
Taper *

dlt
NS / 10'094 12065 _--.. _ 15'733 17'780 -.- _.. 21'793 23'825

4%

da

11

Ia

z r:z

TPPW OieE 1 0.049 88

BlO 812 810 Bl8 BP2 BP4

9441 11'224 -_-_ 14'802 18'253 19901 21'395

lz! 15'0 18'8

13.11 ! iI"5 / 17'07 ---.... _ .._- _-___-_!_--_ I 3'5 ' :*g 3'5 __.~ 37'09 48.41 :;

::;

1'5 1'5

2

0949 95

z*t

;:i

3

0'050 20

*The tapered portions are Identical wlth: Morse taper 1 for tapers 610 and BlP, Morse taper 2 for tapers 816 and B18, and Morse taper 3 for tapers BP2 and B24. The length of each of these tapers is, of course, distinctly less than the overall length of corresponding Morse tapers; each taper may be regarded as c rresponding approximately either to that part of the Morse taper nearest the small end (for example BlO ) or to t t e, part nearest the large end ( for example Bl2 ). tfhe gauge plane dlameter dl is the dlameter at the wide end of the taper bore before chamfering. Sakulated values of dl are given for information.
!_

\

4

lS:22434.&L Jambs taper bores in chucks

1971

Ail dimensions in miliimetres.

Jacoba T8P.f.

dlt
N8 5%0 g'754 18WO 14.199 11'850 17'170 ;= lp'515 3% 11'935 lWO78 25.471 99300

Tapor on Diameter

_.. .0
1t*: 19'08 14'58 16'26 15.08 9.52 17'45 ii 28'57 50'67 !WOl

`: 4 short
% : 5

1 ! ; I

. US 88-880

19'80
21'10 91'49

*The tapered portions are the normal Jacobs tapers and the designations, In spite of their In effect, the ran e of lncre'asing iiiogicai appearance, are the general1 accepted designations. values for dl contalns,two tapers, the x rst of which is a short taper 2, and between 3t e tapers 2 and 8, there are two interpolated tapers which bear the out-of-series numbers 33 and 6 respectively. Details of Jacobs No. 4'and 5 tapers arg given for Information but these tapers shall be avoided wkereler posslbie. The gauge plane diameter dl Is the diameter at the wlds end of the taper bore before cham ! erlnq. :Caiculated values of dr & given for inform@lon. tlhe Jacods No. 0 taperbore is not normdly recesseo.

1
8'j17 9'17

0'5 1'0 1'0

0'049 28 0'077 09 0'081 55

4.3.i

Internal

thread

in chuck

body

Ail dimensions In miilimetres.

1
d

I
dl +'

I
-0'4

--

_--.
ds +;15

I , I __ _ ._..___-.-__

i-----Ml0 z( 1 Ml2 x 1'25 Ml4 x 1'5 Ml8 x 1'5 16 22 30 33 12 14

16 16 20

/ _-__-..,.-._.

15 20

-.. .~.

_

I

20

Not. l- The abutment face on chuck body shall be flat to concave within 0.04 mm across the diameter dI and shall be square to the axis of the threads NotoP-The counterbore ds In the.chuck shall not be used as a register. body is intended for clearance purposes only and

IS:12434.3.4

1971
thread on chuck body

External

All dimensions in milllmetres.

.::I:.

I
5. Designation designated as: -

I
Note-The

----j!J

0'04 mm across the diameter 4 and shall be square to the axis of the threads.

abutment face on chuck body`shall be flat to concavewithin

I
I

A chuck of light duty type and of nominal size 6 having Morse taper BlO shall be Drill Chuck L6 BlO IS : 2243

A chuck of heavy duty type and of nominal size 10 having internal threads Ml2 designated as: Drill Chuck HlO Ml 2 IS : 2243 A chuck of heavy duty type and of nominal size 10 having designated as: Drill Chuck HlO Ml8 ext IS : 2243 A self-tightening external threads Ml8

shall be

shall be

type of drill chuck of nominal size 16 shall be designated as: Drill Chuck S16 IS : 2243

,

and Manufacture - Drill chucks shall be made from suitable grade of steel and shall be the stresses to which such chucks are usually subjected. The jaws shall be of suitable grade wear resistant steel, properly heat-treated to give a hardness of 55 to 60 HRC on the gripping portions. Gripping surface of the jaws shall be accurately ground. The body of the chuck at the pilot hole and front chamfer, gear teeth of the ring gear and the key shall be hardened to 45 f 3 HRC.
designed to withstand

6. Material

7. General Requirements 7.1 Engagement of Key with Ring Gear - For easy and better operation of the gear type chuck, it is necessary that the key pinion shall engage properly with the ring gear. 7.2 Pilot Holes centre line. for Chuck Key Pilot holes in the body of the chuck shall lie on common peripheral

7.2.1 The position of the centre line wlth reference to the ring gear shall be such that full engagement is assured between teeth of the pinion on the key and teeth on the ring gear. 8. Accuracy 8.1 Each chuck conforming to this standard shall be capable of passing the test described in.8.2. 8.1.1 Except for chucks of nominal size 4, two cylindrical test mandrels of a suitable length shall be used for each chuck, one having a diameter nominally equal to the maximum rated capacity of the chuck and the other a diameter nominally equal to half of that capacity. For chucks of nominal size 4, one test mandrel only shall be used, with a diameter nominally equal to the maximum rated capacity of the chuck. 6

IS : 2243 - I971
8.1.2 The tolerance on the cyiindricity of each test mandrel rhall be @OOO1 x f, where L k the length of the test mandrel.
Woo 1 -The Noto t-The cyllndrlcal rurfacr of teat mandrel rhall have a rurfaca to%tun of Ra&g pm. cyllndrlcal rurface of test mandrel rhall have a ha&as vrluo In the rango 8 to da MC.

8.2 Test Procedure - The chuck shall be mounted firmly on an accurate te6t aplndie. Each te8t ntandrei in turn shall be fully inserted in'the chuck and the chuck shall be tightened by hand, the key, if appllcable, being applied to each of the three keyholes. The test mandrel shall not be otherwise supported. The chuck shall be rotated and the readings on the dial gauge noted. The dial gauge reading shall not exceed the total indicator reading given in the table below:

All dimensions In millimetrer.

Pormlrrlblo Ectontrlolty (Total Indicator Roadlng 1 _______ - .__..... - --.-__._ At A At 8
I

1
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-
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.-

_.- - -
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1

i%"s
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I
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L

I

..__ _ .-_- .._..
4 5 8 10 @lo 0.10 0'10 0'10

.a
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043
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0.18 VP1

0'25
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I
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8. Torque Ratings 8.1 Chucks conforming to this standard shall be capable of transmitting to the test mandrel spsoifbcf _ in 8.2 not less than the torque indicated for its maximum rated capacity in Fig. 4.

26 27 26 25 24 23 22 21 20 19

z z

16 15

8l4 + 13 12 11 10 9
8

7 6

3

4

5

6

7

6

9 10 11 12 13 14 15 16 17 18 19 20
(mm)

MAX RATED CHUCK CAPACITV
FIG. 4

MINIMUM TORQUE TRANSMITTED

9.2 When this test is performed on a key-operated chuck, the chuck shall be firmly tightened by hand, the key being applied to each of the three keyholes.

10. Marking
\

10.1 Chucks shall be marked with the manufacturer's name or his registered trade-mark, type and the n~ominai size. `A 1% Certification Marking 12. Packing Details available with the Bureau of Indian &ndards.
_ ._-

Chuck shall be suitably packed in moisture proof containers.
a

APPENDIX ( c/mm4.1.1 )

A

OVERALL DlM#NSIONS OF DRILL CHUCK KEY

All dimenslono in miilimetrer.

_11

----t

h
-_

as
_35

80

70

-8

I
___

I

6-O
8.8

I

7-9
7'9

45

10

-45 70

10

-19 7.9 18 9.5 65

_- -___.
100

55
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6

( Note under C/at/se 4.3 ) DIMENSIONS OF SPINDLE ENDS B-1. Short Mome TaprShmks on Splndlo Ends

GAUGE PLANE\ All dimensions in mlllimetres.

t t I
1

*Calculated values of ds and ds are

riven

for information.

tllm diameter of the small end of the taper shank ds is that calculated before chamferfttg.

l t

B-2.

Jacoba Tapw Shanks on Spindle Ends

All dimensions in mllllmetres. mpr on Diameter

0'049 18 0'077 09 0`081% O%l 55 0.063 49 0'051 91 0053 25 0'052 40 0951 a3 *Calculated values of ds and ds are given for information. tThe diameter of the small end of the taper shank ds is that calculated before chamfering. fOetails of Jacobs No. 4 and 5 tapers are given for information but these tapers shall be avoided whereverpossible. ---_._ __-

10

IS: 2243B-3. External Thread on Spindle Ends

1971

All dimensions In mllllmetrer.

I
d

A
143 14'5 18'5 12% -_ .____

-

NoteThe abutment face on splndle end shall ba flat to conoavo wlthin 0'04 mm across the diameter dl and .rhall be square to the axis of tha thraade.

B-4.

Internal Thread in Spindle Ends

d

--1LO.25 x 45" __._.~_ -___ d All dimensions In millimetres. --...-. $0 dl -o.4 da hlL 12.8 15'5

I

Ml0 x 1 Ml2 x 1'25 --

16 22 _-

12 14

.-_

_

__.___

-

Notr 1 -The abutment face on spindle end shall be flat t@ concave within 0'04 mm across the diameter dl and shall be square to the axli of the threads. Note 2-The counterbore ds in the splndle end is intended for clearance purpoaoa only and shall not be used as a register.

EXPLANATORY

NOTE

This revision is made more comprehensive and includes gear type drill chucks and self-tightening ( keyiess ) drill ohucks having mounting detalis of Morse taper, Jacobs taper or threaded mounting. Accuracy requirements'have been revised and torque rating test has been included. As in earlier edition, no`reference is made to the static balancing of drill chucks, since they are machin'ed all bver and few are imbalanced to an extent that could be detected in a static test. The dynamic balance of these chucks is, however, important and a rotational accuracy test is specified for the chuck body as some safeguard against the production of chucks so imbalanced as to be unsuitable or unsafe at normal speeds. AdditIonal safeguards will be necessary with chucks for use at the higher speeds coming into use. Chucks with short Morse taper bores and chulks with Jacobs taper bores are conventionally interchangeable respectively with the Morse, and Jacobs drill chuck tapers of iSO/R 239-1961 ' Drill chuck tapers `. 11
Printad at Stmco Prlnting Prerr. Dolhl. India

AMENDMENT IS : 22434971

NO. 1
TO

DECEMBER FOR DRILL

1977 CHUCKS

SPECIFICATION

(First

Revision )

Alteration

( Page 4, clause 4.3.1, fur the existing values:

Table, values under 1, ) -

Substitute the following

11

14-5 18'5

Addenda ( Pagr 3, clause 4.1 ) -Add ` Note ' given in the table:

the following sentence at the end of

` For related mounting details of chucks, sty Appendix 6. ' ( Page 4, clause 4.2 ) -Add `Note ' given in the table: (Page 11,cLz~B-4)the following sentence at the end of

` For related mounting details of chucks, see Appendix C. ' Add the following Appendix C after B-4.

TYPICAL CHUCK CAPACITIES BY TYPES AND REl.ATED MOUNTING
B 10I B12 h0
0

APPENDIX C (Note under Clauses 4.1 and 4.2)

DETAkS
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can be obmincd by apeciol Urrsgementr.

-

t9w cl8use 4.2.2 $%0clmlae 4.33. )sII clause 4.3.4.

l * cl8u8e 43.1.

L (

-0 : Non-preferred

mount.

~thcr

mouatl

EDC

11)
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AMEI:CIME;IT ;10.2 TO IS:2243-1971

JANJARY 1986

SPECIFICATION FOR DRILL CHUCKS

(FirstRevhim) (Page5, ckzuse 4.3.2, table, last colunn line 1) - Substitute ro.04g 29' for 10.04928%
(age 6, clause 6, lust Iirle)- Delete the mrds 'front chamfer' and add the following sentence at the end of the clause: 'However hardening of the front body chamfer of the chucks shall be at the discretion of the manufacturer.' (Rage 7, .cluuse8.2, Table) - Add the following note at the end of the table:
the accuracy for half 'i?ote - For checking capacitT_size for a particular nominal.size of chuck, the length 2 for the test nandral shall be as specified or closer to the half nominal size of the chuck.'

( EDC l?. )
Printed at Simco Printing Prow. Oelhl. Indig

AMENDMENT

NO. 3
TO

SEPTEMBER

1988

IS : 2243 - 1971 SPECIFICATION DRILL CHUCKS
f First Revision )
( Page 8, clause 9.1 ) Add the following the torque

FOR

new clause after 9.1: rating of drill chucks shall

`9.1.1 The procedure be adopted as under:

for testing

Insert the test mandrel in Fit the chuck on its appropriate shank. the chuck so as to abut against the chuck body and then pull it out by The test mandrel is gripped by the jaws; tightening with about 2 mm. The test mandrel one hand applying the key to each of the three holes. The test mandrel shall is subjected to a twisting moment given in Fig 4. not turn in the chuck and neither should the chuck twist/become loose in its shank.
NOTE lthe maximum The diameter of the test mandrel should capacity of the drill chuck. be approximately at a distance equal to

NOTE 2 - The torsional movement should be mately equal to ` 1' as shown in 8.2. (

applied

approxi-

Pugs 8, clause 9.2 ) -

Delete.

(BDC

11)

Printed at Simco Printing Press, Delhi. India

